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DECLARATION OF JOSEPH D. COUGHLAN ni 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

The undersigned, Joseph D. Coughlan HI declares as follows: 

1 . I am a co-inventor of the invention as set forth and claimed in the above-identified 
pending application (the '790 application). I understand that this application is being 
rejected based upon Burd (US Patent 7146815) which was filed in the United States on 
July 31, 2003. 

2. I have reviewed the '790 application including claims 1-4, 6-8, and 15-24 reflected in the 
amendment filed December 5, 2007. 

3 . I have personal knowledge of the development of the combustor/panel of the ' 790 
application. 

4. The present inventors conceived the combustor/panel as shown and claimed in claims 
1-4, 6-8, and 15-24 of the '790 application prior to July 31, 2003. 

5 . From prior to July 3 1 , 2003 through the October 23, 2003 filing of the present 
application, Applicants were diligent in pursuing the constructive reduction to practice of 
USPTO filing. During this period, Applicants engaged in activities including: exchanging 
draft applications with attorneys; having formal drawings prepared; and executing the 
required declaration. 

6. As evidence, attached as Exhibit 1 is a May, 2003 fax bearing handwritten edits of 



JftN- 18-2008 16:21 FROM: 



10:82038650297 



P. 2-^2 



Ser.No. 10/691,790 

Declaration of Joseph D. Coughlan HI 

August, 2003. Attached as Exhibit 2 is September, 2003 correspondence regarding fonnal 
drawing preparation. 

7. I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on informati on and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 
of the United States Code, and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 



Respectfiilly submitted, 




Enclosures: Exhibits 1 and 2 [Redacted] 



Date: | ^1^0^ 
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BACHMAN & LaPOINTE, EC 

RBQISTEREDPAieirAITCaiNEYS 



SUnEi20i 
,CX]NNBCnCUTOfiSU>2B02 

■-■u,... . ■■„. maiHONK (203) 777-6 J2» 

j|(MunVABJM> TBLEOOPIBR COVER LBTTBR pax <20S) ««B.e 2»7 

irOlLMNrBNO (aoa)7A9>GSM 



TOi jQgftPh p. CQughlan, XXI FROM* William B. Slat^ 
PAX #i 860 -755-€a»f 



SATBi May 2003 . 



(including this pagw) 

TOUR REF, : EH-107B4 OOR SEP. : 02-6QS 

_^ Urgent For Review Please 

Confirmtion Copy Will be Sent 

XX Confirmation Cqpy Will ,.|not be Sent 



Pleasa acknowledge receiptj^f this letter by email, telephone, 
telefax or teX^x and $aviB«^ u« it eny pages azre not readily legi:)ie 
or have not been receivedti^ 

The information contained ;pi this corarnimioation is confidential , may 
be at comey- client privileged, may constitute inside informatior, and 
is intended only for the use o£ the addressee, unaiuthorized use, 
di Biclosure or copying ia strictly prohibited and may be lanlawful . If 

you have received this cqAmloetion in error, please notify us 
immediately and destroy t£^B transmittal. 



BACHMAN & IiAPQINTE, P.C ;ji 
TELEPHONE: (203) 777-662^ 
TBI.aPAX : (203) 86S-029.7'| 
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BACKGROUND OF 1HB INVENTION 



[0002] {TobecompletedlatBT.] .. 

,i 

SUMMARY OF IBB INVENTION 



(Q093]. Qaeasiiectof^mvttotiiui involves a gwtu^ 
buMe»d extonds TjGtweui iobomd and Ouax»nl waO^ 

combUstor interior valumc or oimbustii^^diaiubet. At knst one of 'fiie waOs has an iexteriar. 
shell and an hiterior shell jgcMing a of paneils. Eachpanri hag mterior and exteaor 
swficw and a pemnetv faavixig Iwding <Dd 
A liUd^ of coolingpassagewAya bavb idets omii^ 

panel iat«ioy tmfece. A lail pmtnidea A tfie wiafor m b c t and » icceged fag flia 
loading edge by 3-10 along a nugo^ of fte leadiiig edge. 



10004J JiivBiiotisimp]emei«atioi|^zaaimyc^ 
the oitiboaid walL lliB inboanl wall may fiave a 
number of t^artivw positioiied to direct wolins ab agaiw 
the leading edge and dw TaiT Th6 ^fittutM nuybcpoB^ 



coolins air along anas ei 
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alimg the eatixe leadixig edge liy It least 3.5 mill. Tliere ina^ 
sniiacB and the dicllhaviiigahdj^ of 1-3 

[OOOS] Another a^jectoffheinverdioii involves a B3$tiid>ioeengi!W 

at least one of the beat shield panels has a. niuaber of pbs pratnidbg fiom die exterior sud&ce 

towaid tbe abdl and the ^idl has a onmber oflwles fix di^^ 

aheU and tiie panel and adapted fbr inefiacQtiaUy dii^^ 

poitiojQS of fim Stage vmws of a tuiMiie sectUm. Such pfl^ 

may of panels in the combuslar. Urn holes may aodude a mmiber of altenutiQg JSzst and 

second gniii^ of hdles hawmg at least partial difSarences in at Iet»t one of size and 

distribution. lbs pins nuy contact tfie didL llM piDS be in 

anay along the panel Hie irina may b> ill aqcniber of whuuiuibi e a ild rows, eadh row being 

out of phase tvidi any ai^eenl WW. 

{OMMq ThedeSBilBofonoQrnianeiiAodineDlsofihBm^ 

ptOOT] HG. 1 is alnngjtndhiiiT sectional vitw^ rfagai taianc canJwwtor. 

10008) nQ.lAbaneobBs^vkwirflmdiiiepntUmofaa 

carabpstoiofHG. L 

[0009] FIG.misw«idn8edv{ewofiia£Iii)epoitiodoffl^ 
ctanbDstorofnG.!. 

lODlO] H6.2kBnRdedorviewafafbiiw8EdhBatdMMpandof^ 

no. I. 
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[0011] FIC.3 ism exterior view of an aft beatsbleldpaiol offlisGoaibDstarof FIG. 1. 

[OnH HG.4ism«xteiiorTi'BWofaponioaofadK»Iioffiifio^^ 



[0013] Ufcawfenmea BinBiim aifiiliigaiffu&ma mflMnariaiia ifawrinp hMitahf BVy 
ftletnents. '• 1^ 

:H 

DETAILED DJSSdOFnON 

10014] fIC. 1 shows as flXfflq)1tts/^j|Mnbnstc»20ix)tit^^ 
tutbina sectifins 22 and 24 af a gag tmhine angina 3fi liavine a M!ft«Tft1 lon^w Hnal fflr 
ceRtodin* 500 (^jWobg contracted). lb«.^«apltty oombustor melvdss to amdir 
combustioa cbaoiber 30 bounded by ntpiii^^boaid) and outer (ouibQanQ walta 32 and 34 and 
a forwaid bttlfchflad 36 spamiiag between die trails. The biiBdigad carrias y ^meumfi wai^Hal 
stay of vwnleis 40 mi asaociated fudn^ectora 42. Itie oenqylaiy&olli^eotoacDctaiid 
tbroueh the en^ case 44 to convey fiiptSnia an eBctanal source to tiie assodatod eclor 
nutlet 46 at ttie associated BwAa 40. The swMer outlet 4S thos selves as an qKtream fiid/Ur 
inlet to the «oini>ii8iot. A ntmber of ajKufailogK (ndtdtown). are positioned wift Uieii wolEing 
flods idong an lystream portion S4 of tffiSfcombuadon t-haitilier 30 in wa^atik r-wnhtirtiffli of 
the fUel/airndxtare. Hw combustiltgl^^^itei* drivan AwgHaMam x nUMn fhff ^aHrfmtf ffir 
along a principal flowpath 504 through a downstiaaia partjon <6 to a flffllt!wH!ltorffllflrt 60 ' 
iomicdiatdy diead of a tiobine fix<d van? Stags 02. 



(0015] Iheexemp1arywall532a^4ai»dOiiUp8lnietm£d,])^^ 
shells 70 and 72 and inner heat altield8|^e sxeoipmy beat diidds V9 Ibnued as nml^Ie 
ciTcum^erentia] anaya (tinga}ofpaaaIa(c^, tnboasd jbnapdafipHiisb 74 and 76 and 
outboard Jfore and aft panels 78 and 80). Exonplaiypand and dbdl material an Idgb 
tempeiaturo or id&actoiy metal siqiaiallc^ option^ 

eavironmenM coating. Attentate matsra^ ibBlode oraamiDa and cemnic modx ftftmpMttea- 
Various kzkowb or odier materials andxaannfictiiiingteduitquaa nu^be nt ji l^ H . lit known 
fjwlrionar<m«n»iB^ flie panda nwybeaccoredtotliem^ 
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panels wifb nugor poEdcni of ttdr cxtedor sarfk«8 fitting and apaced s^ait fkarn the intaiQr 
sntace of flte aaaodatcd shdl. The ccwn^>laiy shelb andpanda ate foraminate, passing 
eoolii^ air fim annular dtanta 90 and fl2 zeqwotivHly 

32and34fnloflMeonibuaiiondtasdKr3ailieex^ v 

themtJu^tportionEofflidb-nibosTdsuifi^ 

loDgitadinBl sedioii, diase ssafim ifvaar 

500, Mtfu eKco^laiy cndxidimen^ fiw ndsrfan-sinl^ 

afiwaiid7do«nisinandhraisbignbdivetafl»^ 

the xnboaid aft pond 76 1'a rimilaily div«|^ ata gMatetaaeJe 04. Tbeiniarior saificeof fiie 
fine onfijoaidpaad 78 is afhiwd/domiBtt^^ 

sinfece offtfl aft onftoatdpand 80 ia vcy <flofle tolopgitndhial, rfiown aftwari/dowpgtream 
eonmging at s amdi angk 04> b Ibe cacoqdav 



of Imear sectional dimenaiiwi hnt ajhrnrfAfawwrtHBiHi iBwrging flbng thft ifimttat flprnwfli in 
tBnnsrfanndarcmwaBctidoriaiaa. Thcc i haml> erdownaliBarepct^ 
aftiumj^atainndi lesser lateblbeflnngdaiyeBdMd^ 

aft Bands aubBtaatialhrd(£iiftadTOdine arm Sinhel ^ fhH><Biil»fti«ml«rfi«ni*-wW 
• poitioiu 54 and 56. EaooplaQrvalaea fortf,, Jj, tfj, andtf4 ai»^^ , 

(0016] SIGS.lAaad2d)QivftB(toddaibarflie«Maq^ 

(tha fins mboaidpand 74 being gepaally aunilariy fetmed). Tha paiml hte ^ umin hnHy 

poiliodlOO having interior flMt-flciBg the cambiis^ 

aiit^fiomth0Minbas(iQncii8aber)8nEfi^ lA). Ihebodyia 

cbcumscdbedbyapeilnuterliaving^ andtcaflmgpoitioiia 106 and 108 and caimeetiiig 

latenl pcntiana 110 azMl 112 (FIG. 2). AxaUsgfstem extenda fion tiieextaiQr anfiiee 104 and 

mt*idfia a fintport&a 114 recessed fiomiiie leading edge a di^^ 

diBtal jimpalians of the idl qrtfeincoDtaotsd^ 

Ifae lafl qistaBi haw a height H coinddent wift the separa^ 

and l.7nnn. The isdl sjfstBin fiipdwr indadea a 

faenil perimeter poatott U8 and 120 algig the lateral edpa 110 miA 112, mri iT.t <'"mf^atg 
Iongitudaialza0sl22, 124, and 126. The nil syssteoi also iiidudeaport^ 



p. 07/23 
01007/020 



aurrouudmg combustion pioccss air O^ixitt^ditution) ^ettares or orifices 132 sad 133 whicb 
provide direct commuaiGation stigned corrcspondiiig ^>erturas ia die associated shell 
to introdace air fiom the associated ctmmber 92 or 90 ij^ 

^ccmbustioBgBSfis. [Please «9lai« the radonaie for tiiesetffOBizes of apf^ H 
and 133.] Hie pamels iuzAor include ain^ of film coolii^ boks 140 cxteading between the 
saxHati 104 aad 102 (FIG. U). b il^stiated embodunet^ ^ ia passed din»igh holes 
142 in the dMU 72 to in^ingement eo6tt% i|iuw 

aad the panel body exterior suriace 104.'flieselio]n 142in^bfi positioned and oriented to 
direct streams of air a^unst intact pottiaas of tiie auifice ] 04 to provide iag>iDgcaiuot cooling 
of En(^ socfittes. After 8(u»h diiectioi^ tii^ passoe ^ 
so that diAir diaidiai«B piovides a deaitB^Ilm coofing of ib^ 
incliidea agpn^ of holea ISOpositbned^etweai fte lea^ 

ThBMfa6Iea.an positioned so ibat dieir disdiaiss impacts i3ie suifbee 104 abead of tbs latl 
114 and llowa ibrvard. wRQ>ping exonnd^^ 

sigfiuy 102 and an a^acent partjaa IgO of abeat abicld pand IdZ on fte bnMiead. The tolea 

ISOagiveioinftfalfffilfncoolfagalotjgtlttpanalfti^^ 

detaflbelow; '| - ■ 

■k .'\ .' ■ 

[00171 I'K3SaBaad3 sbow£irtherdet8il8<tfdieaftoiiaoardfaeatddeMpattd80(di6 

iiflitfI»aKdpaaelinAybesimil2r).Man3r|btaib 
tberefbr^ aie not discossed in as great l«|gtb. For pi^^ 

a body 180 with interior and mdcriorni^cM 182 aad lat «iJ ffftning. naj ttm 
lateral edges 186. 188, 190. and 192. Tbe^exen^laiy panel baa araU system ^pordons 
along dw leading and lateral edges, inti||(>diatehugitaidbul portions. ndapQnion200 
fwyroidly messed turn die trailing ed^|88 by a ditiance 0^. The rail system may bsve a 
5imilarbfli|^a»wifcthefi>repanBl.E3i^laiywauesfi^ 

panel and 8.7 mm to an inboard panel/ ^ease e^laln dUferaic^Betvraea the portioa 200 

and tbs tiaifiDg edge 188. an array of pi^KKl escteiid fiipm die exte^ 

and coDtaoting the AeO interior sm&ce. In die nu^n^ 

aft fiom aiTxoxiinatdy ■ inidpoim of thj|n^ 

is substantially uninterrupted and hidiMll nmllipto rows (^^ 

b«ji« ofEiet «acdy o(rt of pbm) 4m ifaB pina of dm a<l}ae^ 
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fonnod betrraca the pin amy and ti» laU parte 
chamber 92 &ou^ holes 206. 



(001^ The size and disttflyittiott of the holes ISO «ad206 tf FIGS. lA md IB, 

raspeetiva^. nuy 1» sdfiGtod 10 aiAiew deM 

sni&ce 210 of the ontboaid didl 72. Tha viaw diowsp^^ 

etonaate mwmttB anartaw 214 and 215 acpmiimodMiHgflMUMnd mr mrtfaig .h!.!* 
(dunm^msntsnmoved ftrpurpoto ofilhuti^^ 
i^stsr the centnlpairof 8t»d8 of a«di asMciatedpo^ 
holes 215 iRxinmudatBlMl pain tftpeottft toed 




aswdidBdtesionof CDluiiced fl^^ 
an assodaiBdpBirflf tbe fbd iqorioBAra^ 
ccHiMiitratidaoflieatg 




sindlcTtonaatcifihBwcwal(fefofcaalhanmaiid,TO 

Bxamtoy dianm fiii-<faBH^liiii«i ■» ^ mm T!>-^i«y ^-^.^ .y^^ 

first aodgecottdgronpsisjMj^, nmand 3^5" i>iHi.Qtfif>|vi»m.hri<«»..„f 



ItMttPl 'nwrwirofhofcg206ia<BvidedinlOff»i^ 
. m(m and lass concrahated Moling, Easb 
QOiwqtonda^g vane 234 ftfi!>»8(ajp«2,l]wposi^^ 

4 aogte^s Oraa lB)waaiivetothoahBD toariorsrai^ 



le vane 234, As flcm fioffl the Minbiutor 
appioadMB the vane leadxag edgp 238 1» 
6 
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fefwad octremity 236) it stagnates at tiie leading edge to fiwtn « tocaIi2e4 tvgim. of high 
static prtsswe. This sta^goation cnates high spatial pressure gradieats aad complex 
fliree-diniHisjonBl flows pardciilarly in tfao region Tn^ers ^ vane aiiM meets ^ (ouUwaid) 
endwaJl 240 (PIG. 1) and (inboanl)plaiforai 242 (FIG. 1). liettsee-diioeiuioiul flows stthe 
vane leading edge tmd to wiq» annmd adge in a U^ape wifli ona kg along the 
pressure side and ono log along the snc^ side thus the tetm 'iionathoe vort«c". He 
pressure gradients make it d j£&ca)t to c^Xpi etidwal]s«platfi>nns and adjacent portionx of 
tho vane altM, as fte cooJinsilowWfmdto bedirecJBd towaniiegiMU of tower (tatic 
pn»sca».AddttiQiu%,tii6tbico^]!iiiem^ • 
backtowattlljEieGOimbttBtiDrw^ - ' . 

. ■ ;• . 

[0020] Jnthecxemplaiyembodimcitheiii^ 
holea^passagcwayB2Mhe^lodirectandnidw4eflow[Bo^ . . 

suffidcnt numhcre and size of piM) to pp^^ desired copl^ 

theboww3ve.Theaieraplaiygroiip230iapo8Wonedid»ewiiof^ ' ' 

236ofthevaiieairfoil,aUftedsKghtJytow^tfwpwewi»ddethft^ 

erabodinent, the ctreum&rentifll apaelog of mes234laiitt<a»eTOaj<^Sao^oflhe fed^^ iZ^^^g rfJ»y 
isj^etata aai, accordingly, fba circaa&ievtial teoglli oflhepaiis of b(>te^ei9« ue vr^^^s ^5 
- iv^l a^^-^leS. 



232 may he nearly eqtiaL How «incetitia(i^ IB adii 

hRvineIai»8rcio88^enhole8inthe^230aBwena.J^ ' 
spacmgia fliat gtoup. Exemphiy diaioeto'WonH»B»er.«padiig^ of the gtXMips 

230 an, 1.0 tmn and 5,9 mm &r an outboardpanel and LOmm and 5.1 ann to an inbovd 
paneL Bremplaiy diameter and ta^xnrter spacing ftr the hoto ofthBsioup8 232flw J.4 iiim 
and 3.1 mi fo r an outboard panel and rjjj bnandSJ^ TOfaaainb ogdpane^^ 
/^phayiatiooftotalia»8S«tanrt^ X 

gronp232js^ ^ "^aiowiHttiow^ : 

Jtexenq>larycitcinnfig«Htialapanoffl^jfatgro^ ^ 



second, mpre nanowbr, 80 and 120%. 



[00211 

NevexOiflless, it will bo uodeiatood that vaifons : 



ui^ be made Without dqnvting 
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fiom d)a spirit and scope of the inv«ition. for «xample» when applied as a reentBtoeeifng of 
aa existmg combustor, details of the eaosting combastor ioflueaee details of Che 
paniciilar implaauntatiaii. Aecoidiii^. odur embodlmeotB are wifliia ftot seop« of As 



p. 11/23 
ifiou/Dza 



Whatis claimed Is: 

1 . A tutl)in$ cmgine conibustor axa^aanff 

a fbiwnd Indldiead «xteiMiing b|^^ 
ax>peratii«thecewiflitftdeS]W4oaiib% 

wherein HtlwstaJfat wdl of said inboanl and onfiward walla compriSBK 
an Intffkvluttt diidd comp^^ 



edges; 



Kvjngleadi^ialtnaiiigi 



>y3<10imnalooganiijaiilyof1he]eidjD^ 

2. IlieeoodniBterofdaiBiliii 

3. Tl»<»«VBStarofebbalwhBniattefiirt 




|ie fintt waU is the ouibond wdl SMi i^iodn ^ 



of panda havu^ 



tnilug ed|ca and fint fljid second lateial 



apluttBfyofwlinejpsiwaMgBwaysh^ 

i * • 
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suifice and outI(Ma oa flM panal hiteikr CBr&ee; and 

a isO. pniinidiiig fiom the carterior suiftM 
liy 3-10 mm doBg a naggrity of ^ fesdiqg edge. 

5. ThecoiiibwdwafdaimI\iduxeinfhe^^ 

direct eoobng air agabut the pmd extedor mtGue Iwtvraai fits teadibe ed|ga tnd Oo nfl. 

vmpoBiiioned to pKlfenotitily direct 



7. lliecoDhKtQrafclaimlwhBreinltisMisiMeBsedM 



8. TheeomlnuiBirofdafanlwIniBmdiate 
tiie aliAQ a Itdl^ of 1-3 mm. 



9. AgutnibiosenSQMcontaQr^^ 

an inbosid wSDj 

BiicnrtboardwalljaBd 

afi>rwttdl»Ildie«lexMi^ 
therewith to ddSitt a oondiaa^ 

wlieied], at kaat a ftst waU of said uONNBd andoiiOaaid-walls ooaQriwK 
mexMiordnlbaDd 
an intojor haat ahidd compriaiiv 
anioMdorauriBoe; 
M fiodctioraittfio^ 

apcrimciarha »nigl c Hdfroand tndHm»edeMa^ 

edges; 

and 

apfaiaKiy of pmaptotmdiqg fiom the eartarior aaficBteBaHmi.* 
wlicrdn1Iie^hasap|andi»ofliotoaf|»d«rt^ 
shield and adapted fiwpwfitteiitw^ 
stage vanes of atudjiDe seotiaa. 

to 
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10. The eoaHiuka ofchim 9 ^etdn the jbxn&y ofholes campnses BplwaBty of 

aJtemating first wrf second groupa of l»l*8 

nzoonddisiribulian. 

13. «ttamilia8tor<tf<to9vtoitei»idi^ 
rows of piiu, wdi rov Iwiiig ou ofita lift 

14. T1iBeoi0busttrofdlana9wiindn(bsfin^ 
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ABSTRACT 

[To be completed wbeo <Maa ett finalized.] 
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TRANSMISSION OK 



TX/RI NO 
CONNECTION TEL 



CONNECTION ID 
ST. TIME 
USAGE T 
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[DRAFTSMAN FAX #] 

[DRAFTSMAN FAX ID] 
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